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Ibofl pweiw e oihocrxcji k M*rannoo6patonce, 
npomasmeHo pa* o6pa0oncn orm«pcnd4 b rpy- 
Gtx n Moxter Gun xcnonuoBiBo npn oxoim* 
tenuroi otfpadonco mtnmwpntocfix otb*pct*# 
rpyft am ncrpo-nHcBMo- n mnammttx nm- 
ntt* mctoaom nwJwpMiioioKHore npotarraaiiiu 

(OOpHOBBJOU). 

H3BBCT0H KHcrpyMein ana paanra TpyG, co- 
ABpaatniEfl cTyncTOiyw onpaaicy c Htnpecco- 

BBKHMMft KB HBC flC^OpMKpyBWOIMK KOHMOMH. 

bb oca onptBKB BwnonHCBB munDtapiroaeatf 

paCTOWi. B CltHXB* OnpBBKB - pajHttJOHMB 

otBcpcnui, «• topitw iconea - pwdujmwo 
ruDM. cooCnttioiaiiocJi c orMpcnwMa onpaaiciL 
HncrpyMCirr cHa6xeH ofcrtMo* noju<oi paCkwe* 
xwDcocTR a o6pax)BaHHNc OTBcpcnurMa n raun- 

MH JCBHBJIbl (1]. 

PumenKienfcHOH cmbdicoh Meaoiy noBepxflom>» 
TpyGu a pa 60*01 mm kojibiiemm npn pa 60 re 3ro- 
ro imcTpyMCHTB fro/meic* napoBOw cjtor, 06- 
jmayiotuKMCu b pc3ymT3TC HarpeBa pa6o<*H 

JCBAKOCTM B flOnOCTM HHCTpyMCHTa flO TCMHC- 

patypw tfapoofipa^osaHMJi, oh pa 60 ran tojh>ko 
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mo npcoBBpHTCJiBBO HBrpcTOMy flo TeMnepaiypw 
ropmcro fle<|>opMHpoBaHWi Meranna ipyfibi. 

HeflOCTBtKOfcU JTOTO HMCTpyMCHTB OTJlflCTCH 

to, no an* nonroroBK* k pa Core oh tpefiy- 
ct paotoea xwdcoctmo dojiocth r 

5 npeaBtpwreJibHOfl pa3fla<ra 3axoflHoro kokw 
Tpy6bu Ha Bwxoac id Tpyow nooie okoito- 
KHJf nponccca pawn nHcxpyMCHT HarpcBacTCJi 
AO TeMnepBTypbi Bboue nipooopesoBajow pa6o- 
<*A bowoctii, tto BbUbiBaer onpcaejieitHue 

10 neynoociBB npn 3KcnjiyBTBioni. Totooct* o6pa- 

60TKM OTBCpCTKH TBKHM HHCTpyMC HTO M HCBbl- 
COKBJI, 

Uf JIB JDOCpCTCKKII - nOBWUICHHC KaiCCTBa 

o6pa6oTXH. 

15 nocTaancHHaji urnb AocTHraeTC* tcm, vto h> 
secTHbiH HHCTpyMCHT, concpxauWH nojiyw on- 
paBKy c HacajiccHHbiMH Ha Hce nc(J)opMHpyTo- 

UOtMM 3JlCMCHTaMH» B CTCHK8X KOTODOH BWnOJl- 

hckw pajmaJibHbic otbcdctwi, a Ha Topuax 

W aC<|>Op»^HpyK)tUHX 3JTCMCHTOB, o6paiUCHHbD< OOHH 

k npyroMy, - pa/wajn>Hbte na3bi, a TaKxe ho- 
toikhk paooqcft )wikoctm euw nona^w cc ft 

o6pB30BBHKMC OTRepCTHflMH M na33MM K3Manbl, 
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cHafiaceH CMOHTHpoB3inr>iM b pacrowe cmpaa- 
kh c B03MotfHocn>io octBoro ncpeMruicmm no 
jTbiM ujtokom c nopumcM, Ka napyxHOH no- 
BcpxHOcm KOToporc BbmojiHCMa KonbueBaji npo- 
Towa, cocmtHCHHaji c nonocTbro uiTOKa h c $ 

OAIWM H3 paAHaJTbHhlX OTBCpCTHH OnpaBKH, B 

no/iocr* urroica cocnmicHa c hciotohkom pa6o- 

nCH JKHflKOCTH, B K3MCCTBC KOTODOH HCI10JIb30- 

' Ban a cMa3UBaioiuafl xouucocTb. 

I la qepre*e noKaMH oGuikh bha npezuiarae- 10 
Moro hh ct pyMcma , pa3pe3- 

MHCTpyMCHT conepjKHT Kopnyo-onpaBKy 1, no 

OCH OnpaBKH BMnOHMCHO UJUIHlWpJnCCKOC OT- 

Bepcme c pa3MctutHHbiM b hcm nonBipo«>iM 

3HCMCHTOM - HOJIblM UTTOKOM 2 C nOpUJHCM, IS 

BbmomiciiHWM aaoAHO co uttokom. Ha nopui- 
ne BbmojmcHa KonmeBa* npoiowa e 9 coeAH- 
iterata* c no/iocTbio e nrroKa. B cTCKxax ort- 
paBKH npcuycMOTpeHM paAHajn>m>ie OTBcpcnw 
a mw nonBona cMa3o<TK0H hchakocth k nasaM TO 
6 i ta Topnax AetJwpMHpyrouiHx 3jieM«noB 3. 

(IfrOK, yCTanOBJICHHMfl C B03M03KHOCTWO BO> 

BpaTno-nociynaTenbHoro jcmxeHJW b nonocra 
onpaBKH oniocHTe/n>Ho paAHajtbHbtx oTBepcnrii 
b crcincax, npaieAOBaTejibHo pacnpcucnacT no- 25 

TOK CMa30HH0ii *HAKOCTH K 30H3M o6j»60TKH. 
Pa60HMC 3JICMCHTM 3 C yBCAJTOIBaiOlUHMHCJI 

k bhxoay nnaMCTpaMH nocaaccHM Ha wuuma- 
pHMecxyw qacn> onpaBKH, iuiothoc npHxeame 
jipyr k flpyry paoowx 3jicmchtob h ynepxaHHe^ 
hx d raxoM cociohhhh o6ecne<iHBaeTCJi raftKOH 
4, HaBinnHBafoutenai Ha nepexnnoro <bct* on- 
paBKH* 

Paoory smcTpyMcirra mo*cho npocneAHT* Ha 

npHMCDC 06pa60TKH OTBCpCTHH lOUMCTpOM 

70*°^mm npH npoTHnreaHHH 33TOTobich in rpy* 
6w c flHaMrrpoM oTBtpcnw 67 mm h tojww- 
hoh ctchxh 10,5 mm, MaTcpnan - tnipKOHmV 
HHo6HCBbiH ennaB MapxH 3-125. 

06pa6dTKa npoH3BOAHTC* Ha bc pTHxajn>HOM 
npcccc MOflcrai n-6370 c ycwmeM 100 tc *- 
HiicTpyMCHT saKpcnjwcTca b acpxHcft rpawp- 
cc npecca, oTBepcTHe b Tpy6e paaAawr Ha 
pa3Mep 70 4 °/ n %M c HaSopoM paooroc djicmch- 
tob x. HapyttHWMH AHBMeTpaMH cootbctctbchho: 
67,50; 68.75,7035; 70,55; 70.06 + 70.08 mm. 45 
ripH o6pa66rkc HapyTKHtm njcaMerp Tpy6w yBo- 
jnwiiBacTCH AO 90 mm. ynpyra* ycawa coctaB- 
jwct 0.47 - 0,52 mm, Bcmruma ynpo«meHHO- 
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ro cjioh - 1000 1100 mkm. npn UBHtfe- 
hhh HHCTpyMCHia bmm3 npH no/ixouc k Bepx- 
neMy topuy saroioBKH 5 B uftok nocTynac? 
CMa30HJiaJI JKHOKOCTb (Mac^o HHnydpHaJifcHOC 
20-30), KOTopa* HanpaanflCTCH mco«3 paAHajn>- 
iaic OTBcpcnw b onpaBKc k pajwanbHktM. na- 
3aw Ha lopuax ncpBoro Ae<J>opMHpyiomero 
3ncMeHTa. ripH nocncflyiomeM ahhwchhh HHcrpy- 

MCHTa BHH3, UJTOK nepCMCUiaCTCfl BBCpX H 

nocncflOBaTcnbHO pacnp^flcnnei cMa30wyK wwr 

KOCTb K fle^OpMHpyiOlUHM 3JieMeHTaM. IlpH 06- 

pamoM xoae HHcrpyMCHia unoK B03BpamacTc» 

B HM)KHCC HCXOOHOC nOJ10*eHWe, AeTaJIb H3BJ1C- 

KacTc» H3 onopHoro ciaKana h uhkji noBiopH- 

CTCK. 

3KOHOMHHeCKKHf 3<t>4>«KT OT H C fl OJn>30B aHHfl 

npcflnaracMoro HHcrpy mc htb npH H3roTOBJicHHH 
k oNfiuic k ra ncTaJicM na annapaT cocTaBnucT 
50 Tbic* py6. 33 CTeT yMeHbtucmm npnnycKOB 
npH oKOHtaiciTbHOH o5pa6oTKC h 3aMCHM one- 

paUHH paCTO*D<H OTBCDCT7W Ha AC({)OpMaUHOH- 
HOC npOTHI-HBaHHC 6>3 CKHTKH MCT3Jl/ta, 



OopMyJia H306pCTCHHH 

HHcrpyMCHT Ana xoaoakoh p&imvn tpy6, ooacp- 
^camHH nojryio onpaBKy c HacaxcHHbfMH Ha ntt A©-> 

^OpMHpyiOmHMH 371C MCH T3 MH , B CTtHX&X KOTO- 
pOH BMnonHCHw paAHaitbHwe OTBcpcnw, a na 
Topnax Ae$opMHpyiou0tx shcmchtob. o<5pauicH- 
hwx oahh k ApyroMy - paAHanwiMc rwau, a 

TBXKe HCTOWHK pa6<WH 5KHJUCOCTH AJM nOA8- 

qn ee b o6pa30BaHHbic otbcpcthjimh h nasaMH 
xaHajibi, o t n h i a io w h ST c « teM, 
qio, c uenbKj noBMUicHHH KaiccTBa o6pa6oTKH, 

OH CHa63*CCH CMOHTHpOB3HHWM B nOHOCTH OQ- 

paBKH C BO3MOXHOCTM0 oceBoro ncpcMcmcHHH 

nOJTWM UTTOKOM C nOpUIHCM, H3 H3pyXHOH HO- 

BcpxHocrH KOtoporo BbmonHCHa KomueBaji npo- 
To*oca, coeAHHeKHan c nonocrbw lutoks h c 
OflHHM R3 paAHaJTbHbtX OTBepCTHH. a no/iocTb 

unroKa cocAHHCHa c hctowhkom paooqefi jkha- 

KOCTH, B KaiCCTBC KOTODOM HO10nb30BaHa CM3- 

3blB&Kiniail WHAKOCTb. 

MCTOWHKH HH(J)OpMaUHH, 
npHHHTbIC BO BHHM3HHC npH 3KCnCpTH3€ 
1. ABTODCKOC CBHAeTCHbCTBO CCCP N° 614862. 

kji* B 21 .0 4lA)2. I3.U.76 (npotoTMn). 
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(54) TOOL FOR COLD EXPANSION OF PIPES 

1 

The invention relates to metal machining, is intended for machining holes in pipes, 
and maybe used for final machining of cylindrical holes in pipes for hydraulic/pneumatic and 
identical parts by deformation broaching (mandreling). 

A tool is known for expanding pipes that contains a stepped mandrel with deforming 
rings press-fit thereon, a cylindrical bore is made on the axis of the mandrel, radial holes are 
made in the walls of the mandrel, radial grooves that communicate with the holes of the 
mandrel are made on the endfaces of the rings. The tool is provided with a system for 
delivery of working fluid to the channels formed by the holes and grooves [1]. 

The separation lubricant between the pipe surface and the working rings during 
operation of this tool is a vapor layer formed as a result of heating the working fluid in the 
cavity of the tool up to the vaporization temperature, it operates only 
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on a pipe that has been preheated up to the hot working temperature of the metal. 

A disadvantage of this tool is that in order to prepare for operation, it requires 
charging the cavity with working fluid and preliminary expansion of the starting end of the 
pipe. At the pipe outlet, after the expansion process is completed, the tool is heated up to a 
temperature above the vaporization temperature of the working fluid, which causes certain 
inconveniences in its use. The precision of machining holes by such a tool is not very high. 

The aim of the invention is to improve the quality of machining. 

The proposed aim is achieved by the fact that the known tool, containing a hollow 
mandrel with deforming members fit thereon, where radial holes are made in the walls of the 
mandrel and radial grooves are made on opposing endfaces of the deforming members, and 
also containing a source of working fluid for delivery to the channels formed by the holes and 
grooves, 
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is provided with a hollow rod with a piston, mounted in the bore of the mandrel so that it can 
move axially, where on the outer surface of the piston an annular groove is made that 
communicates with the cavity of the rod and with one of the radial holes in the mandrel, and 
the cavity of the rod communicates with the source of working fluid, as which a lubricating 
fluid is used. 

The drawing shows a general cutaway view of the proposed tool. 

The tool contains mandrel body 1, a cylindrical hole is made along the axis of the 
mandrel with a moveable member disposed therein: hollow rod 2 with piston made together 
with the rod. An annular groove c, communicating with cavity d of the rod, is made on the 
piston. In the walls of the mandrel, radial holes a are provided for delivery of lubricating fluid 
to grooves b on the endfaces of deforming members 3. The rod, mounted so that it can 
execute reciprocal motion in the cavity of the mandrel relative to the radial holes in the walls, 
successively distributes a flow of lubricating fluid to the machining zones. 

Working members 3, with diameters increasing toward the outlet, are fit on the 
cylindrical portion of the mandrel, tight compression of the working members against each 
other is provided by nut 4 that is screwed onto the front portion of the mandrel. 

The operation of the tool may be followed using the example of machining holes of 
diameter 70+0.120 mm when broaching blanks from pipe with hole diameter 67 mm and wall 
thickness 10.5 mm; the material is zirconium— niobium alloy, grade E-125. 

Machining is performed on a model P-6330 vertical press with a force of 1 00 ton- 
force. The tool is clamped in the upper crossbar of the press, the hole in the pipe is expanded 
to the size 70+0.120 mm with a set of working members with outer diameters respectively: 
67.50 mm, 68.75 mm, 70.35 mm, 70.55 mm, 70.06 to 70.08 mm. During machining, the 
outer diameter of the pipe is increased to 90 mm, the elastic shrinkage is 0.47-0.52 mm, the 
size of the hardened 



959878 
4 

layer is 1000-1 100 |im. When the tool moves downward, as it approaches the upper end of 
blank 5, lubricating oil (industrial oil 20-30) enters the rod, and the oil is guided through the 
radial holes on the endfaces of the first deforming member. During subsequent movement of 
the tool downward, the rod moves upward and successively distributes the lubricating fluid to 
the deforming members. During reverse travel of the tool, the piston returns to the lower 
initial position, the part is removed from the support sleeve, and the cycle is repeated. 

The savings from use of the proposed tool in manufacture of a set of parts on the 
apparatus is 50 thousand rubles, as a result of reducing the allowance for final machining and 
replacing the hole drilling operation by deformation broaching, without removal of metal. 

Claim 

A tool for cold expansion of pipes, containing a hollow mandrel with deforming 
members fit thereon, where radial holes are made in the walls of the mandrel and radial 
grooves are made on opposing endfaces of the deforming members, and also containing a 
source of working fluid for delivery to the channels formed by the holes and grooves, 
distinguished by the fact that, with the aim of improving the quality of machining, it is 
provided with a hollow rod with a piston, mounted in the cavity of the mandrel so that it can 
move axially, where on the outer surface of the piston an annular groove is made that 
communicates with the cavity of the rod and with one of the radial holes in the mandrel, and 
the cavity of the rod communicates with the source of working fluid, as which a lubricating 
fluid is used. 
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